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General

1. By 1951 all the standard measuring instruments for temperature; pres-
sure, density, volume and electricity were available in the USSR. 4
great shortage of high precision instruments, however, continued to
exist. These cannot be made either in the U35R o¢r in the Soviet Zone
of Germany. Before World War II the majority of measuring instruments
were imported to the UUUR from Germany, France, Ingland and the USA.
Some instruments were aliso made in the USSR on US patent licenses.
After Vorld Var II the Soviets collected German instruments by the
carload from East German instrument plants and from the various Bast
German industrial and technical instullations. lany of these instru-
ments were distributed in a more or less haphazard way to Soviet
plants and research institutes without regard for individual require-
ments. At the GIPKh Institute, for example, I found 10 hygrometers,
while the whole Leuna Plant had never used more than two. As late
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as 1951 I found critical instruments still in boxes that had never
been unpacked since 1946. | | the GIPKh Institute
was to repair and reassemble damaged instruments., and to convert
others designed for specific use, such as hygrometers, for more needed,
general application. In the post-war period the Soviets continued to
make their own standard instruments on foreign patents, but their
quality wes generally inferior to that of the prewar instruments,
partly because of shortage of materials, and largely because of im-
proper assembly by poorly trained technical personnel. The Soviets
are putting special emphasis on the development of elsectronic instru-
ments and in this particular field they seem to be rather ahead of

the Germans.

Conventional Instruments

2.

a list of

all the maln Ins=rumentis uscd in large chemical plants in Germany.

|convinned that the Soviets had at least

cne oI each of thesc anstrusents. T would be uneble to say in every

specific case, howueve:, wo -iLi:x thoey were actually in use. A list
gimilar to the one [for the Soviets is given in En-
closure (A). /For clocer 1dcrniification | Jcopies
of two volumes by A.Palm, "legistrierinstrumente" =znd "Electrische
Messgeraete und Llesseinrichiungen", and [ ]instrumente

which were used in the GIPYh Tnptitute in Leningrad. Pictures, repro-
duced from these volunes, of the instruments seo indicate@,appear in
Bnclosure (B)./

"Special” Instruments

3.

4side from the conventional inetruments used, I can describe three
special instruments | | The first
two were used st the GIPKL 1notitute in Leningrad, the third in the
Soviet~sponsored laboratory at Leuna.

8. Electronic instrument for chemical analyses dee Enclosure (C)
Sketch 1/: :

The milliammeter or millivoltmeter of this instrument had a piece
of aluminum foil attached to the indicator needle in such a man-
ner that it passed beitween two condenser plates when the needle
moved. The current resulting from the change in capacitance is
first amplified by 2 vacuum tube and {len used to operate a relay
Bwitch. The instrumenrt is sensitive to & change of 0.2-0.3 milli-
volts, and the cundenser plates can be adjusted for minimum,
normal or maximum swing of the needle. The instrument operaies
with very little delay and is especially good for use in chemical
analyses where, for example, the rapid c¢losing of a valve may be
necessary to prevent an explosion due to exceess oxygen. Since
there is no friction when the aluminum foil moves into the elec-
trostatic field of the condenser, the instrument requires little
repair. Its defects are that it is a low resistance instrument
and the magnets are not of uniform strength.

b. An infra-red device for the measurement of the carbon dioxide
content of a gau ZEEG Enclosure (C) Sketch 27:

The gas to be analyzcd is blown through the analyzer column,
while a a3 containing no carbon dioxide, such as nitrogen, is
blown through the comparison column. Iufra-red radiations pass
down through the gas in thesec columns into the measuring chambers
beneath. These measuring chambers are filled with purs carbon
dioxide (the gas to be determined in the test sample). Since
gome of these radiations urec absorbed by the carbon dioxide in
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the analyzer column, and nonz by the gas in the compurigo;:, column,
the temperaturec will be higher in the measuring chamber kencath.
the comparison colum:. This temperature difference in tho: measur-
ing chambers causes 2 resultant pressure differential which din .
turn produces a change in the capacity of the membrane.condenser
connected between these chambers. The radiations are interrupted’
by a moving shutter, and the resulting variations in temperature.
and pressure cause an alternating voltage to be imposed. on.théi;
direct voltage of the condenser. This alternating voltageils -~ .|
rectified, 'amplified, and read directly.on & voltmeter which is
calibrated in percentage of carbon dioxide.

Ultra-violet, X-ray, and radiocactive sensitive meoouvring irgtru-
menta:

|with‘mcasuring insgtrunecnts based on unltra- ..

A-roys, or rays from radioactive products, nor did
e

such ingtruments in the URSH.

violet rays,
I ever hear of
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Defsots and Shortepges

-4. The Soviets do mot make high grad

d2 precision instruments, neor are
they made in the Soviet Zone of Germeny For practicel purposes, the
Soviet Zone can now te considered = =3 of the USSR, and shortages

ot
in the one area are likely to be reflaccsed in the othsr. The measur-
ing instruments which I used in Leningrad were nearly &ll talken from.,
‘Leuna . Later on I received some which had been manufactured in the
Eaest Zone and 2lso some Soviet-made instruments. The clder Soviet
ingtrumentes, made under US petents, were fair in qualiiy. The nawer
Saviet instruments, made mosily in Plant 288 at Leningrad, -were gen-
erally of rather low guality when compared to the instrumonts used
‘at Leuna. The latter were mede exclusively by Hertmann and Braun AG,

Prankfurt a L, or produced at Leuna. Thz main reasonsz for the quality
-0f -the instruments available to the Sovieis can be summarized as fol-

lows:

a. Scarcity of competent crafismen: The Soviet scientifio and teohe
" ndcal personnel gre well-versed in scientific theory; dut there
# i8 & great scarcity of skiiled crafismen .o do bthe actunal work.

In the Institute [ |frequent trouble in mounting ingtruments,

either because the individuel parts were nssembled wrong,; or he-

i cause they did not fit »roperly. 1In the Soviet faotorien women
‘workers were utilized who Ifrequently had no technicel training
or any knowledge of the principles necessery to do firat-clase
work. Even where good measuring instruments nre sveilable, &
most difficult problem remeinsg in making the proper sonneoctiona

. to the main switchboard, which may be hundreds of feét away from
the instrument itself. In large chamical plents like Leuna whero
connections have heen added over a period of many years, the prob-
lems of this neture have a very direct effect on the produstion.
“Therse are certain delicate tasks thai neither the Soviads, ner
‘@even the Germans of the Fast Zone can perform. TFor axamnple, in-
struments which require the soldering of gold hands, ag small ae
0.01+~0,02 mnn thick and placed 1 mu aparit to serve &8 dlectrioal

" oonductors attached to moving ccile, czn be supplied only dy
Hartmann and Braun in Frankfurt. The Soviet training in slecotrone-
:ice, however, is better then it was in Germany. TFor exemple, 15%

. of the workmexn at GIPKh were able to regzair an oscillegradh,
while none at the Leuna Plant were able to do ithis ropair work.

be Inadility to produce inetruments having a high Ohm remistance:
v ., «Mpet Soviet weasuring instruments operate on lcw Oum resistance
" (from 50 t¢ 200 Ohme), since the Soviet Zone caunot produce in-
- gtruments with more than 200-300 Chm resistance. Thoe pasult is
that the end variaticn in Soviet ianstrumenis iz arsund one or
" even two percent, whereas high grade Germen instruments uwesed in
- a@vanced research, heve only a 0.24 wvariastioa. If, for cxample,
‘an instrument of 100 Ohm reesistance is connected with 2 thorno-~
».element of nickel, ons may have & one pserecsnt veariation; or one
~millivolt, on a scale of 100 amillivolis. That means-about a 40
degres errcr in the tempersture being measured.

\ ' :
6. Low quality of thermo-couples: | |et Leune in the 25X1
5X1 . ' suammer of 1951 | theve was great difiiculiy in proour-
o + ..dng the right kind of wire Ffor conductor wiras or thermc-couples.
Formerly I G Farben required & preciaion of 0.1 percent veriation
- . from the value recorded by the use ci e standard wire. For large-
scale production it is absolutely neceesary to always have oxactly
tae same wire, or the whole production will become non-uni:form dAdue

- SECRET
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Yo incorrect tewperatures. The probl-m of uniform wire is gquite
serious when it is remembered that gome hundred furnacee may ve
',‘producing et the samse time, or when you consider the fact that
over the yeara thousands of meters of wire have been:edded and
that the temperaftur: measurementa are bzsed on a fixed gualily
of wire. Jood wiring material used o came to Leuna from a fao0e
tory in Herne, Westphalia, in the British Zone -of ‘Germany. Now
4hat this mataorial is no longer obtainable, the Leuna people
have to resort to makeshift solutions. They have %o f£all back
. -on the use of wire furnished by a factory in FHettstedt, near
falle. This plant used to make only copper wira, but may, in
time, be ahle to produce nickel wire. Tahecre is mo factory in
the Soviet Zone which can make wire that varies less than 1.5
percent from the old standard wire used for thermeo~couples.
«, The Leuna vzople were also forced o ta old,.but good, quality
lead wire, romove the insulation, wnii use the wize for the thermo-
.- couples in the furnace, whilas new oi poor guality wee used to
" coumnect the thermo-couples %o Hhe I suring instrovments, In this
. way Leunsa hovad to be able to car ori Tor about one year nn thelr
. .reserve wire. After that a crisis will dsvelop unless the proper
* . nickel-chrome wire can be procured. Iu the USSR the wire used
for thermo-couplies is not very good ecither and only resches a
¢, Precision of 0.5% minimum variation Ffrom the standawxd. Tho ad-
. ..vantage of thiu wire over that made in the Soviet Zone is that
14t is more or less constant.

N‘inability to produce small, resistance thermrmatene: Resistanco
wﬁﬁ‘ thermomctcrg, capable of measuring tomperaturass from-minus 200
. -..%0 plus 500°C are used in chemical processes. It Lo naturally
" .desirable to make them as small as possible so as to messure the
temperature of liquids or gases in one particular spot. They
are-usually constructed having a standard 100 dhm resintance
measured at 0 C. TFor best results they are made of 0.05 mm plati-
.. nam wire which 18 not available in the Soviest Zone. ~Leuna used
_ -% get.this wire from the Ieraeus firm, located at Hanhw near
“ Frankfuxrt a M. Leura 8till has some stocks of platinum wire,
<n... but they can no longer get it from the West; I know .that they
: have tried to do so, however. On the cther hand;: good resint-
-ance thermometers are very smwll, about the size.of a'match,
,ui,gndjqan,eaﬂily be smuggled across the border. To relieve tha
..r-Bhontage of resistance thermometers, the Soviet.Zone has begun
< Minding them on mica (Glimmer), but here againy the absence pf
- amall platinum wire leads to the making of larger thermometprs,
;- 'since the Ohm rasistance of an instrument must always be the-
-spme and more of a larger wire is required to give .a:carthin
resistance. In tre USSR resistance thermometers are abovt as
... *1large. am pencils, but I do not know exactly how they are made.
"" (The Soviets make many other kinds of thermometers, '@uch at' the
Foxboro type using nitrogen gas, ether, petroleum, meroury, ote,
.+ 88 _the expanding egents. They also make glass thermometers of
811 sizos and shapes.) ;e .

e. _Shortage of good springs and bearings: No steel springs for ine

.. 8truments are made in the USSR. They do make btronss (Rotguaas)

., ¢odl springs, but these contain copper and zinc, and are not

" 'resistant to ammonie and other chemicals, and henco.are of lim.
ited use only. At Leuna I heard that the Soviets were planning
steel spring production, but I did not learn where. I suppose
that the machine anl measuring instruments plant of Schaeffor
and Budenbery, $BAG, Magdeburg, would be the logical place. Moot
of the Soviet imetrumenta, like the Gerwan, heve moving coils
which are attached to an axis; supported by agate bearings.

SECREE'T

Approved For Release 2005/06/01 : CIA-RDP80-00809A000500770016-7




Approved For Release 2005/06/01 : CIA-RDP80-00809A000500770016-7

25X1

SECRET/CECURITY INFPORLATION

G

At the GIPKh Institute I saw a package of sucn bearings which
must have come from either Switzerland or Germany (the writing
on the package 7as not in Russian characters, at any ratetl).

As far as I knocw, nearly all German stone bearings were cut in
Idar-0berstein, northeast of Kaiserslautern. The Hartmann and
Braun inatrument plant used to get their bearing stones from
Idar-0Obersieir.. Bitterfeld, in the Soviet Zone, nada aynthetic
bearing stones by meant of an electric arc, but they toe were
gent to Idar~OCberstein for cutting. I do not know of any syn-
thetic bearing stones, or plant for cutting such s$ones, in the
USSR, nor do I know the source of the bearing stones which are
now used in the USSR. I assume they are probably amcuring them
fronlnittorfﬂld.

Prosuremont and Repair

4.

5.
P5X1

6.
25X1

7-

25X1

When I f{irst came tc the CIPKh Institute : about 70 per- 25X
cent of the instruments available were from dismantied factorlies im
the Soviet Zone, & percent were of US orifin, and £ percent were af

Soviet manufecture. later, the same percentages applied, but %he
German instruments were of new manufacture, having been prodvced by

__the varipus Soviet-controlled instrument plants at Magdeburg, SChemnitz

and Quedlinburg. (Most of the former Soviet-~controlled firmg, SAG,
incidentally, are now referred to by a new name; for example, PSinate
liche Geraatehau AG, Magdeburg"~~State Instrument Manufgacivrer. Thia
indicates that they are state-owned, but does not specify vhethew
%gtate” refers to the DDR or the USSR!)

On the older instruments the lettering on the name plates was upually
in YLatin or English characters; on the new ones, even when $hoy cams
from Gormen factories, the lettering was in Russian. I romomboer,
for instance, the name plate on a galvanometer which bops tho in-
gcription “Pokazovich Galvanometer Utikelen, Geretebau Magdebmygh
{Recording galvenometer, built-in), all in Russian letteprg. Tho
Russian letters were also used to express international unlis onch
a8 volts, amperes, watts, etc,
25X1

Pericdicnlly the scientists at the GIPKh Institute were guestioned

concerning their needs in regard to instruments. This appiipd only

to gtandard inetruments, as none were made to our special order. T

do not know from whom the instruments were ordered, but they were a8l

delivered from MNoscow. There was normally about a gix~-month delay

from the date of the order, even though the GIPKh wap a governmond

inptitute, and as such had some priority for deliverigs. 25X

The Institute had a quota for repairs, but it took abouv gix moptho

befors an imatrument which had to be sent out for repairs vag roduzpned.
The practise of “black market repairs", that is outside of efficiel
channels, we.s strioctly prohibited but extremely prevalent. 25X1

SECRET
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The Soviets heve excellent State catalogs for measuring instruments.
There is one catalog for each category of instruments, such as thermo-
meters, voltmeters, end pressure gauges, These catalogs are mcre
complete than theose we had in Germany. They show more standardized
and interchangeable instruments, while the German equivalents showed
more instruments with minor differences in size and conetruction.
Germen firms under Soviet control now build instruments shown in the
Soviet cataloge in conformance with the Russian standard. I have
also seen a Soviet book on instruments which was used extenaively at
the Institute, It contained a listing and description of all the
standard instruments produced by such firms as Foxboro, Siemens,
Schaeffer & Budenberg, and others, I believe that this was mostly
a Russien copy or translation of the data contained in the instru-
ment catalogs of these forelgn firms,

~ende

Encloaguresi

(4) Measuring Instruments used in Large Chemical Plants
(8) Reproduced Pictures of Inairuments used at GIPKh
(¢) Sketech 1 Eleotronic Instrument for Chemical Analyses

Sketoh 2 Infra-red Device for Measuring Carbon Dioxide Contoent
of a Gas

SECRET
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MEASURING INSTRUMENTS USED IM LARGE CHEMTICAL PLANTS Ener, ﬁ

I Tenmperature lleters and Regulators

A, Types:

1. Telethermoxgeter--based on a manometer measuring device for use
up to +3007°C.

! 2. Resistance thermometer with Wheatstone bridge circuit aund
millivoltmeter or electro dynamoumeter reading (copper, nickel,
iron, and _platinum gesiatance wires used). Temperature range
from -~200°C to +500°C.

3. Thermo-couples as follows:

Iron~constantan up to 600°¢
Copper-constantan up to 500°C
Nickel-nickelchrome ap to 90008
Platinum-platinua rhodium up to 1600°C

The reading is on a millivoltmeter, thermograph, compensa-
tion apparatus, or signal instrumentse.

4. Pyrometer and pyrido-pyrometer

Readingoon a millivecltmeter and temperature range from 500°
to 3000°C.

5. Tube regulator (expansion principle)
B. Uses:

The instruments enumerated above were used in all large chemical
plants with the exception of those requiring special instruments

due to danger of explosions as, for example, in plants where
hydrogen is used. In these cases manometrical thermometers are

used, since thev omnerate without electric impulses. All the above in-
‘struments can also . he modified to operate as pneumatic or mechanical
regulators, and can be furnished with signal or alarm deviges.

C. Manufacturers:

Measuring instruments, switchboards, auxiliary devices, etc, for
the above instruments 1 through 4 were manufactured and installed
by the following firms:

1. TU-shaped manometers and flowmeters. These were nade of glass
and operated up to 120 atm pressure (non-recordir=z).

ENCLOSURE (A)

: Hertmann & Braun Frankfurt/Main
v I C Eckardt’ Stuttgart
Mangels Leipzig

‘ Schellhase & Co (GST) Berlin
| ' Askania Berlin
" Schaeffer & Budenberg Magdeburg
Siemens erlin
; Foxboro USA and’
Brown {:oviet Union
! Steinle & Hartung Quedlinburg
i IG Farben Plant Control Offices . Hoechst, etc
f Il Quantity Measuring Instruments and Regulators
| A. Types:.

SECRET
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2. Level difference indicators. These were ma.dé of V2A steel,
with magnetic indicator, and operated up to 25C atm (non-
reccerding).

3« Ring manometers—-low pressure type up to 6 atm; high pressure
type up to 700 atm. They measure liquids (including propane,
ammonia, etc), gas, steam, and other chemicals, provided they
are 1ot corrosive and do not react explosively with the block-
ing liquidse in the instrumenta. Thesae blocking liquids may
be 0il, carbon tetrachloride, water, mercury, etc.

4. Pressure difference recorders:

a. Direct recording (sealing ring)

b. Magnetic transmittal

ce. Inductive transmittal

d. Diaphragms for low pressure

(a, b, and ¢ carn be used up to 350 atm pressure. For liquids
flowing 3 1/h or gases flowing 30 1/h, use instruments as
under 3 above.)

Regulating shutters, regulating tubes, and venturi tubes are used

as throttling devices in conjunction with the above instruments,

depending upon the prcduct to be measured. Armatures and connect-
ing lines must be installed carefully and accurately to assure
proper measuring contrcl.

5. Other gquantity maters.

a. DIiston meters for ligquids (app 30 cbm/h; supplied by
' IC Eckardt, Stuttgert)

b. Oval whsel meter for liquids (app 100 cbm/h; supplied by
Bopp & Reuter)

¢c. Woltmann meter for liquids (supplied by Woltmann, Berlin)
d. Gas meter (supplied by Pintsch, Berlin)

e. Greere meter and rota meter (floating 1ift with inductive
transmission; supplied by IG Farben for own manufacture)

Use of these instruments same as for 3 above.

B. Menufacturers:

IG Farben (for own menrufasture) Hoechst, Leuna, etc
Bopp and Reuter Mannheim

IC BEckardt Stuttgart

Junkers Dessau

Askania Berlin

Debro Stuttgart

Hartmann & Braun Frankfurt

Foxboro SA and )

Brown } Soviet Union

ENCLOSURE (4)
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IIT Pressure Meters and Remilutors

A. Types:
1. MNicromanometers from 0-10 mm H,0 (also recording)
2. lanometer 7ith diaphragm or membrane 0-30 Kg/cm2
3. Manometer with Bordon spring, O to 1000 kg/cm2
4. Manometer with ICG safety spring, O to 2000 kg/cm2
5. Pressure diffecrence manometer
6. Vacuum manomster
(A1l above mentioned manometers can be built as inatruments for
registering, recording, telerecording and signaling, as well as
Por regulating.)
7. Air controllzd manometer (manufactured by IG Farben)

8. Air controlled difference manometers (manufactured by 1G
Farben)

Be. Uses:
Phe manometers mentioned above can be used for almost all chemical
products and gascs. If the gases or chemical products are aggres-
sive, intermediate membranes or blocking liquids or V2A armatures
mugt be used.

C. Manufacturers:

Special firms for the production of manometers are:

Askania Berlin
IC Eckardt Stuttgart .
Schaeffexr and Budenberg Magdeburg
IG Farben (for own manufacture) Tieuna

Special firms for the production of vacuum recorders and regula-

tors:
Hartmann & Braun Frankfurt/Main
Askania Berlin
Schellhase and Co (GST) Berlin
Debro Stuttgart

I¥ High Level Indicators and Regulators

A. Types:

l. Ring manometers using mercury and measuring up to 700 atm
pressure or O to 5 m of liquid.

2. Presgsure difference meters which are automatic, magnetio,

and inductive, operating up to 350 atm with a liquid height
of O to 10 m.

ENCLOSURE (4)
SECRET
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3. Pleat recosdo:, oo subiiatic, operating up to 25 atm;

liguid aeijht ol 10 .

4. Pull float recerder with sunpuaded spring (IG patent), and
with inductive indication on xillivoltmeter reading, with
liquid heighl up te 3 w.

i 3. Pregsure difference metcrs mede of V2a with magnetic trans-
’ mittal.

6. Pfleiderer *ube (fer boiler houssa
\

7. Indicators (stutiux"y) ith photocell and inspection glass,
operating up to 250 otm.

A1l pressure ameters can bLe ianstelled as instruments for register-
ing, alarming, racerding and regulating. VWith corrosive prcducts,
the same procautions chould be used 2s mentioned in IIT B above.
These instruments are used ito measure the same products as indi-
cated in IT A 3 wubove. Tor liguid guses, eg, propane, ammonia,
ete, the floats should be in the coutainer of the product which
is measured, since boiling of the liquid can lead to large errors
in measuremelit.

C. Manufacturers:
Manufacturers of the above instruments are as listed under II B.

Most of the pressure meters, however, were manufactured in the
Control Shops of the 1IG Parben plants.

v Analyeis Instruments
4, Typaes, uses, manztacturers:
1. COCxygen meaguring instruments and recorders

0~135 and 0-8;5 0, in N,y H,, CO,
(4 - “

2
The gas sample is passod ovar a catalyst which causes the
oxygen to combine with soasz othen;glp@g t, and the temperature
increase is measurcd by & thermo-buttery (crude measurement).

2. Oxygen, carbon mouoxide, and hydrogen measuring instruments
and recorders, for gas mixtures containing 0-0.1% O2 (same
as above, cxcept that the heat determination is by & Wheat-
stone bridge. Sensitive measurement.)

%, Oxymen measuring insitrument for mixtures of 0~-1% and 0-100%
oxygen in almost all gases including acetylene, but not in
nitr s oxide. The mcasuring principle is a magnetic recorder
of a Wheatstone tridge (ring chamber method. ).

Instruments in 1-3 above have only 20-30 seconds recording delay.

4. Oxygen, carbon dioxide, sulphur dioxide, carbon moncxide,
and hydrogen measuring instruments on a mechanical or volu-
metric baseis for measuring mixtures from 0-33% and from 0-100%
‘of these gases. DThe analysis of theoe gases is based on thelr
combustion and rosulting absorption, then measuring the decrease
in volume. These instruments are used in all cases where the
speed of recording is not essential, as the recording delay is
2.5 to 3 minutes.
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Hydrogen, carbown liwxide, wand sulgzhur dioxide measuring in-
gtrusncnts. From O=1% and frowm 0-20% of the above constitu-
ents of the gz to be awwlyzoed. These instruments operate
on the primcivlie of the heat conductivity of the gas to be
eralyzed in comnarison with that of air. Manufacturing
firms are IG Farbern, Sicmens, Hartmenn & Braun, Askania.
These inotruments are used mairly in boiler houses and for
fuming gases, as well as for determining hydrogen in the
ammonia synthesig process.

Uras gas recorder (infra-red recordcr). This is mainly for
measuring carbon monoxide in concontrations of 0-0.1%. The
measuring principle is based on the absorption of infra-red
radiations by carbon monoxide. It is used in almost all
technical and synthetic gas analysis and is manufactured by
IG Farben, Pollux in Ludwigshafen, and Hartmann & Braun in
Frankfurt all.

Denaity recorder for gases (IG). These are of two types;
those with electric valve control (IG, Leuna) and those

with mechanical valve control (IG Oppau). The measuring
principle is based on the speed at which the gas goes through
a narrow tube as compared to that of air through a aimilar
tube., The recording delay is about two minutes and there is
considarable interference if the gases are not pure.

Density recorder.for gases. This is based on the principle
of the 1ift on a glass sphere floating inside an upright
glass tube through which the gas is passing. The recording
is achieved through & magnetic coupling. It is used with
almost all yzases provided the basc gas keeps its gaseous
form at normal outeside temperatures. It can zlso be used

as an analysis recorder. These instruments are manufacturod
by Pollux, Ludwigshafen,

PHE motor recorder
Measuring principle:

a. with standard antimony electrode directly on high
registance millivoltnmeter

b. with Jlase electrode over compensation amplifier

It ie used for measuring the/l‘gg‘rgﬁgentratiou in waste
waters, for boiler feed water purification, for control in
the production of catalysts, etc. These instruments are
manufactured by IC Farben (for their own use) and by Hart-
mann & Braun {Frankfurt aM).

Concentration meter. These operate on the electric conduc-
tivity between two electrodes and with an alternating current
bridge or photoelectric compensation apparatus to determine
the ocurrent. They are used for the preparation of salt
golutions, otc, and are manufactured by IG Farben (for their
own use).

Titration instruments (for example, instruments for titrating
sulphur tricxide). These instruments depend for their opera-
tion on the change of color produced as, for example, when
sulphur trioxide comesn in contact with glucose and iodine solu-
tion to give a2 blue color. Tho color change is then trans-
mitted by a photocell to & recording apparatus. These insiru~
ments are manufactured by IG Farben (for their .own use).

ENCLOSURE (&) SECRET
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12, Celorimeter (heat value recorder). The gas which ie to bs
measured is burned underneath a calorimeter and the heat
1iberated is reoorded by a thermo-battery submerged in waterxr.
The difference in temperature between the incoming and out-
going water determines the heat value of the gas. This in-
atrument is uased to determine the heat values of almost all
combustible gases. It is manufactured by Junkers, Dessau.

' VI Other Measuring Instruments and Regulators

The following measuring instruments are special instruments which
are menufactured by IG Farben, Leuna, in small quantities only, and
which may show certain differences in the individual pleces.

Dosing devices for liquids

Automatic analysers

Steamn pressure recorders

Thrust recorders

Drop counter with photocell

Density meters with ph.tocell (fer liquids)

I1# desired, almost all measuring instruments can be remodeled as
registering, recording, alarm, telerecording, or regulating 1 . tru-
ments.

VII Comments on the Ipstallation of Instruments

The .most serious mistakes in the technology of measurements develop
through faulty installation. Therefore, the directing engineer must
bo. & well-experienced man in electric thermo~-meaguring installation,
in order to handle short cirocuit of the measuring lines caused by
moisture nnd/or acidic airs faulty contacts due to corrosion;j contact
resistance; defective switchesi etc. He must also have enough ex-
perience with mechanical meagsuring inetruments to be able to correct
leaks in the measuring lines and valves; wrong placement of the slid-
ing throttle valvess explosions due to unsuitable tubing material;
faulty placement of the measuring lines in the use of quantity metexrs
such as flow 1:10; wrong sealingj corrosion; eto.
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